Abstract. Post Graduate Study has a very important role in people's career planning. Besides, it helps for gaining expertising on their fields. Specializing must be in the right area to reach their targets in line with people's interests. The aim of the study is to propose a model for students that determines which courses will be chosen on master course selection and this model gives an application example. In this study, course selection problem is discussed for post graduate students in Industrial Engineering Department of Kirikkale University. All criteria that are effected for selecting a course are identified by the help of survey then, significance levels are determined with using Analytical Hierarchy Process (AHP) which is a Multi-Criteria Decision Making Method. According to the weights which are determined before in AHP results, six classes weighted by PROMETHEE method in Industrial Engineering Department.
Introduction
Students always complain about not to acquaint with some information on selection of the elective courses throughout time in their post graduate education life. Necessary information cannot be given on time and in detail. Bottlenecks occur in the selection of elective courses. For this reason, some students cannot choose the classes they want [1] . Elective courses should respond to the demands of students in the way of diversity. Some arrangement would be made about courses that students want to take. Students must decide when choosing the course of considering multiple factors. For doing it right, there are various methods in the literature. Multi-Criteria Decision Making (MCDM) method is one of the technique located in literature as intuitive. Lots of MCDM methods are frequently encountered in the literature like; AHP, PROMETHEE, ELECTRE, DEMATEL, VIKOR and TOPSIS.
The aim of this study is to analyze the problems faced by students in course selection and to suggest a model for the integrated course selection. Post graduate courses selection problems are discussed of Kirikkale University Institute of Science and Technology Department of Industrial Engineering students. AHP and PROMETHEE methods were used as a solution method. Five factors, that influence the course selection, are weighted with AHP technique. Six courses are ordered with an alternative method PROMETHEE.
The outline of the paper are as follows: In the second section, importance of course selection problems has explained. In the third section, AHP and PROMETHEE methods are described which multi-criteria decisionmaking methods used in the solution of the problem. In the fourth chapter, the application made in Kirikkale University for course selection are described. The fifth and the last part, the results are given of the practices and some suggestions are made for future work.
Course selection
In post graduate education, students take elective compulsory courses on issues the requirements of the program and that take courses that related to their professional interests and personal skills for developing themselves. Students should know the features and benefits of the courses and they should select the appropriate course that suit for their skills.
Multi-criteria decision making methods
The optimization of several criteria at the same time makes complicate the decision-making process. In this case, the problem can be solved by applying MCDM. Multi-criteria decision-making methods are used in many fields. In this study, AHP and PROMETHEE multicriteria decision-making methods are used for the problem of the choosing of elective courses.
Analytical Hierarchy Process (AHP) Method
AHP method was developed by Thomas L. Saaty in 1980. Analytic Hierarchy Process; because the visualization of hierarchical basis to complex, multiperson and multi-criteria problems, to make this technique can be understood by managers. Selection process that uses quantitative and qualitative criteria, so the decision makers determine the relative importance of each criterion is based on the transmitter and then decide to choose between alternatives by each criterion [2] . The steps of the Analytic Hierarchy Process Many applications which form is listed below [3] ;
Step 1: Identification of the Problem: The identification of decision points and the decision-making problem occurs in the definition of the factors affecting them. The decision point is extremely important in terms of the consistency of the results to be defined clearly. The hierarchical structure of the identified problems are created at this stage. Located problems discussed at the beginning of the hierarchy. By affecting the intended destination of the problem it is written below. It is located in the lower part of the criteria comparison option to do.
Step 2: Creating a Pairwise Comparison Matrix: At this stage, factor from comparison matrix is a square matrix of size. Matrix components on the diagonal of this matrix takes the value 1. If the number of criteria is indicated as n, pairwise comparison square matrix will be m*n dimension.
A=
(1)
Step 3: Determine the weight of the criteria Decision matrix by weight is made to obtain normalized. Normalization process, each element the column vector b is calculated by dividing the total column of each element in the matrix of pairwise comparisons. Equality is calculated by the Equation 2.
(2)
The resulting normalized matrix is formed as in Equation 3.
C= (3)
Taking advantage of the C matrix by showing the distribution of the obtained percent value relative importance value to each other. As shown in Equation 4 using the arithmetic mean for each row to the priority vector C matrix in Equation 5 , and W column vector is obtained.
Step 4 
D= (6)
Column D and W column vector corresponding elements of each part as a result of Equation 7 for each vector is obtained by using the basic E values.
By dividing this number by the total value of λ in Equation 8 is obtained.
(8)
After calculating λ Consistency Index (CI) is calculated with Equation 9.
CI= (9)
In the last step; CI Random Index (RI) and named as indicated in Table 1 by dividing the standard correction value C is obtained in Equation 10 .
(10) of importance of the relationship between them is that each evaluation factor to consider its own internal affair. PROMETHEE method, compared to other multi-criteria decision-making methods in terms of scope of application and can be adapted to a number of criteria that can be expressed with the actual values is a simple method. PROMETHEE method consists of 7 steps [5]:
Step 1: Creating the Data Matrix: w = (w1, w2, ..., wk) k by c with weight = (f1, f2, ..., fk) to the alternative being considered by = (a, b, c, ...) for data matrixIt is created as shown in Table 2 . 
Step 2: Identification of preferred function Criteria: Six different preference function is used for implementation. Step 3: Determination of Preference Function: Preferred alternative identified for common functions are shown in Figure 1 a and b common preference for alternative function equation (11) is created. (12)
Step 5: Positive ( ( ( ( ( ) and Negative ( ( ( ( ( Superiority Alternative rule for determining: Alternatives are calculated with (13) and (14). (13) (14)
Step 6 
Step 7: PROMETHEE II complete with identification of priorities for alternatives: The following equation is calculated with the help of exactly the priorities for each alternative. Calculated values of all alternatives with full priority ranking is determined by assessing precisely the same plane. 
Literature review
In this section, studies in the literature regarding course selection were examined. Woolnough [6] measured the factors of selecting the elective courses of freshmen who are studying biology by applying survey in his study. Results show that women are less interested in science than men. Bewick and Southern, [7] were intended to determine the cause of gender trends arising from the difference between the students who choose mathematics by using survey on 198 students. Among the reasons for choosing math students indicated that they have significant differences due to gender. Isobel [8] examined the factors that influence students' choice of university. The author used the questionnaire for identifying the factors of decision process of the students. Hodgkinson and Innes [9] studied the effect of environmental factors of course selection on freshmen who are studying in different departments at the same university. Dündar [10] investigated the problem selection of elective courses on business students. Some of criteria are verified like Skills of the instructor, course name and content, information gathered by students and those criteria's priority is specified by AHP Method. Tezcan ve Gümüş [11] tried to find factors of choosing an elective course from the perspective of students. And also they tried to find the selection order of priority. Salomon et al. [12] have studied in Brazil and used the AHP for the selection of instructor for a faculty. Aydin et al. [13] aims to select the best location for a new hospital which have planned to open in Ankara., it has been determined the most appropriate site selection by taking the opinion of experts to implement the project using AHP technique. Kutlu et al. [14] studied course selection problem in Kirikkale University Industrial Engineering for 3. and 4. grade students. They used AHP and TOPSIS Method as Multi-Criteria Decision Making Methods. The weights of the factors affecting the selection of courses are calculated with AHP, the courses are sequencing with TOPSIS Method. Bansal and Kumar [15] , Bedir and Eren [16] , Bedir et al. [17] and Kazan et al. [18] are used AHP and PROMETHEE methods in their studies together for doing selection.
Case study
Our problem is choosing the most appropriate elective course for graduate students within certain criteria. Steps are shown in Figure 2 . 
Defining the Problem
Our problem is choosing the most appropriate course in accordance with certain criteria of graduate students in Kirikkale University Industrial Engineering Department.
Elective Courses for Graduate Students:
xInteger Modelling and Optimization xSequencing and Scheduling xSimulation Languages xArtificial Intelligence and Expert Systems xIntelligent Business Systems xStochastic Processes
Determination of criteria that influence the choice of the course:
In determining the effective factors in the selection of courses in industrial engineering department results of a survey administered to students who are studying it is determined as follows. xContent of the Course xDay of Course xInterests of Students xInstructor's Attitude xAcademic Expectations
Solution of the Problem
Determination of Criteria Weight with AHP Step 1: Creating a hierarchical structure: In the light of gathering data results, hierarchical structure is getting shaped and shown in Figure 3 . Step 2: Determination of Priority: The hierarchical structure created after the scale is determined by the criteria for comparison. Unlike other multi-criteria decision-making methods, in the AHP, Satty [19] is used 1-9 scale by the gain on the literature which is shown in Table 4 . Step 4: Normalization and Relative Importance Weights: Pairwise comparison matrix forming in the previous step will be normalized. The relative importance weights by averaging each row in the resulting matrix is obtained Table 6 . Step 5: Calculation of Ratio Consistency: Consistency of actions taken in this step is tested. Consistency is calculated by this formulation:
Randomness index are shown in Table 7 . 
Our result is consistent.
Step 6: Final Determination of the sequence: In this step PROMETHEE method using the weights obtained by the AHP was applied in ranking the alternatives. Sorting the Courses with PROMETHEE The second survey is applied to the Graduate students and obtained data are shown in Table 8 . After the data matrix is done, preference functions is verified by Brans [20] who created specifically for PROMETHEE Method. This functions are shown in Figure 3 . For Quantitative criteria; third or fifth type (linear) preference functions are used and for qualitative data first (ordinary) type or fourth (level) preferred type functions are used [21] . Visual PROMETHEE program is used to sort with the help of PROMETHEE Method. A data input program used is shown in Figure 4 . After the obtained data are verified as input, the program output is shown in Figure 5 . 
Results
Today, the management processes become more complex and lots of factors that influence the decision-making processes. People are forced to make a choice from using different technologies, systems, policies and strategies to find solutions for the problems. The excess of the criteria to be considered in deciding complicates the decision problem. At this point, use of multi-criteria decisionmaking methods are extremely important in terms of consistency of the results. In this study, course selection is discussed problems of graduate students with using a multi-criteria decision making method as AHP and PROMETHEE methods in Kirikkale University, Institute of Science and Technology Department of Industrial Engineering. Criteria which are affecting students in course selection are determined with a survey applied to the students. The resulting criteria are weighted with AHP. Given the weight obtained by the AHP was sequenced with courses PROMETHEE method. In future studies, new criteria may be added and consulted other multi-criteria decision-making methods can be used in.
